WILLIAM H. JAMES
The Galton Laboratory, University College London (Received 16 July 1997; initial acceptance 4 August 1997; final acceptance 29 September 1997; MS. number: -1114) Meikle et al. (1993) reported a highly significant association between maternal dominance rank and offspring sex ratio in the pig, Sus scrofa. Mendl et al. (1995) failed to replicate this finding, and the causes of this disparity became the subject of discussion between the two groups of workers (Meikle et al. 1997; Mendl et al. 1997) . Neither group of workers seems to be aware that porcine sex ratios have been the subject of speculation by some of the world's foremost mathematical statisticians and geneticists (e.g. Gini 1951). Indeed Mendl et al. (1997) remarked that 'we were presenting the first attempt to examine mechanisms underlying sex ratio variation in the pig . . .'. This is so far from the truth that it is worth briefly recording the long history of the topic because it has yielded a hypothesis that is capable of explaining both sets of findings, and a range of other data that their hypotheses cannot.
It is necessary first to make a short excursion into elementary probability theory: the relevance of this to maternal dominance and offspring sex ratio will become clear later.
History of the Topic
Parkes (1923) noted highly significant subbinomial variances in the distributions of the combinations of the sexes in litters of pigs. In other words, there are too many litters in which the numbers of the sexes are evenly balanced, and too few unisexual litters as contrasted with binomial expectation. This finding has since been replicated on other data (Brooks et al. 1991) . Edwards (1960) used Parkes' data to illustrate the point in probability theory that such sub-binomial variances may be caused by Poisson variation. If P male (the probability that a zygote is male) were to vary across zygotes within litters but had the same mean in all litters, that would constitute an example of Poisson variation. The point is illustrated in Table I . Thus, in principle, Parkes' (1923) finding would be explained if P male varied from one zygote to another within litters.
The Evidence
The question arises whether this explanation is the correct one. I elaborate three points here.
(1) The variances of the distributions of the combinations of the sexes are reportedly subbinomial in the litters of a number of species. In addition to the pig, this has been reported in the sheep, Ovis aries (James 1976), mouse, Mus musculus, rabbit, Oryctalogus cuniculus (James 1975) and golden hamster, Mesocricetus auratus (Huck et al. 1990 ).
(2) There is direct evidence that the sexes of zygotes vary with the time within the fertile interval that they are formed in humans (Guerrero 1974; Harlap 1979; Gray 1991) , white-tailed deer, Odocoileus virginianus (Verme & Ozoga 1981) , Barbary macaque, Macaca sylvanus (Paul & Kuester 1987) , golden hamster (Pratt et al. 1987) and Norway rat, Rattus norvegicus (Hedricks & McClintock 1990) . However, I do not know of any evidence for this in the pig. If it were found not to exist in the pig, that would constitute strong evidence against my present suggestion.
(3) There is a huge quantity of data to support the hypothesis that in mammals, the hormone
